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This paper is the third of a sopves that describes some methods and 
practices of mining coal mechanically where operations are conducted on more 
than one shift. The mining-of coal by means of mechanical devices has em 
phasized the need for continued study of the relationship of these devices 
to existing physical conditions and to planning of the operations for in- 
creased safety and economys The purpose of this investigation is to study 
the operations of different types of mechanization used in mines under vari~ 
ous systems of mining and physical conditions to reach conclusions as to the 
safest and most economical methods and practices of mining. Physical condi- 
tions vary in different: and in the same mining districts and determine, to- 
gether with economical conditions, the’ systems of mining and the types of 
mechanical hares squepueny used.’ ‘The information presented in this paper 
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may be helpful to operators and others who may contemplate installing a mechan- 
ical mining systen. 


Mobile loading machines were used in the mines described in this report, 
except at two mines, in which conveyors were used on long faces. In computing 
the operating data of mines not totally mechanized, employees not working di- 
rectly on production have been charged to output from mechanized sections in 
proportion to the percentage of coal mined by mechanized methods. The operat- 
ing data are for an average working day, as the number of men working on idle 
days varies greatly in different mines. Commendable safety practices and those 
not considered safe are dealt with in the general discussion of this paper. 


ACKNOWLEDGMENT 


The information used in preparing this paper was obtained through the 
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DESCRIPTION OF MINSS 


Mines have been numbered beginning with 26, because the last mine de- 
scribed in Progress Report 2, Information Circular 7067, was 25. 


Mine 26 


This mine, which produces 475 tons of coal daily in two loading shifts, 
is 100 percent mechanized. It is opened by two slopes to the coal bed, which 
averages 50 inches in thickness and contains an &-inch band of impurities 12 
to 14 inches above the bottom. The roof is hard, sandy shale and the bottom © 
is sandstone. The bed is variable in height. and contains many local dips. 


Mining Method 


The mine is developed by the room-and=—pillar system. At the time of the 
visit a set of six continuous rooms was being developed. The first two rooms 
were 30 and 35 feet wide, respectively, separated by a 30~foot pillar. The 
remaining four rooms were 35 to 40 feet wide with 2>-foot pillars between 
rooms. (Refer to figs 1, Ae) 


The rooms are advanced in pairs 200 to 250 feet, the limit of the con- 
veyors; then the equipment is moved to the adjoining two rooms. This proced— 
ure is continued until all six rooms have been advanced; then the cycle is 
repeated. 


The coal is cut by a shortwall mining machine and loaded by a crawler- 
mounted, mobile, loading machine onto a chain conveyor in the center of the 
roome This chain conveyor transports the coal to a cross conveyor in the 
last crosscut. The cross conveyor discharges the coal into mine cars on the 
haulageway. The track is placed in the outside or No. 1 room. As the coal 
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passes over the conveyors, two men on each shift remove as much of the impuri-~ 
ties as possible. The equipment used for advancing the rooms is as follows: 


1 mobile loader 

lL mining. machine: 

1 portable electric @rill . 
3 Chain conveyors... _ 

2 auxiliary blowers. 


This equipment is operated by an ll~man crew classified as follows: 


‘1 loader operator 

1 loader helper 

2 mining-machine men 

1 trimmer 

2 shooters and drillers 
lpan ma | 

2 slate pickers 

lL motorman 


The face of one room is prepared while the coal of the other room is 
being loaded. Cutting is done in the bottom of the bed by a shortwall mining 
machine equipped with a 6-foot cutter. bar using tipped bits. Water is used on 
the cutter bar to allay the dust. Approximately seven cuts per day are made 
in the two rooms. Nine holes are driiled ~ four above the middle band and 
five below. Each hole is charged with tvo sticks of permissible explosives 
stemmed with rock.dust and fired simultaneously by means of a 50-shot push- 
down generator. The coal produced per pound of explosives averages 7./2 tons. 


The mine is ventilated by a 36-inch centrifugal fan operated exhausting. 
The main-line haulage is on the return air. circuit, and the secondary haulage 
and the producing equipment are on the intake air circuit. The working faces 
are ventilated by auxiliary fans at the last open crosscut. | 7 


Three rows of timbers are set in each room, as shown in figure 1, B, and 
Beas tons of coal are produced per ‘Prop meets 


| ie Mine cars ranging in capacity from 1,500 i 2,700 pounds are hauled in 

eO-car trips on the main line by an electric trolley locomotive. Trips of 
five cars are hauled by the relay locomotive to and from the main~line side~ 
..track to the loading point. 


The classification of men employed is as follows: 
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Blacksmith and helpers...s.esssocsee 
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A time study of the loading operations made over a portion of the shift 
may be summarized as follows: 


‘Operatior 


iO QOL OP 6:5 6 :65o and Wb aa owii-65 oo Wile ee eee es 
Squirming | (getting into loading posi-~ 


CLO) eos ribiews CaS CES eee 
Waiting for Carse.seccoccccsecs 


Mechanical and miscellaneous delays... 
“Moving to new place... .ccccscccccsvce 
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SUMMARY 


Mechanization of mine, percent... ccceccccesevessececscrcssess 100 
Average daily production (raw Coal), tonsecsccccccccccccevcee U75 
Number of loading machines. .ccccccscccsccccccsecvsccccsssvere 1 
Number of loading machine shifts per day.ccccccccccsccvcccccce 2 
Average number of men per unit per shift.ccccccccesccececeses Ll 
Maneshifts per day on mechanized units..ccrccccccccceeccceess 22 
Average tons per day per man on mechanized units.....ssscecce Leb 
Total employees Underground. cccccreccccccvccecccscccccsesces 30 
Average tons per day per man undergrounde-.cccvcccccccvcccesce Lier 
Total employees, surface and undergrounde.ccrcccceccvcscccece 
Average tons per day per man EMplLoyedeaccccerscrcccevsccvcrvssce 9.31 et 


Mine 2/. 


The production of the mine is 1,510 tons per day; 50 percent is loaded 
mechanically with mobile loading machines... The. coal bed is- opened by a three~ 
compartment shaft 365 feet deep and a slope 1,600 feet long. The slope is 
used for lowering men and materials. - The fan is on the surface at the slope, 
which is the intake airway of the mine. The coal bed is comparatively level, 
contains several partings and a hard~shale middle band, and ranges in thick—.. 
ness from 32 to 85 inches. The character.of the bed is noted in the following 
sections. or 


COOL ei tatiewe twee 
BONY ccccncccccce: 


le COGL 6 oss 6eeles ew ees . 
Middle band.....-|.. 6. 
COSI 6a s6seceweteetliude 5: 


: release pace (ree 
COAL oes os aca ee eee 3 
2. Middle band....s. 6-1/2 


COA 1eis65 6450 be ees 


At places the lower bench of coal is absent. The roof is shale and the 
bottom sandy fireclay. a ch +t hace GS 


Mining System ar er ae 


The room-and-pillar system of mining is used, and pillars are not ex- 
tracted. The mine is developed by driving sets of four main entries in 
opposite directions from the shaft. These entries comprise two sets of. two 
entries. The pairs of entries are separated by a pillar 50 feet wide broken 
only at cross entries. Crosscuts between entries in pairs are turned on 
60-foot centers. All entries are driven 14 to 30 feet wide. Cross entries 
from which rooms are driven are turned to the right and left from the main 
entries at intervals of 600 feet. Rooms are turned to the right and left at 
right angles from these cross entries. 
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Method of mining in thin coal 


Method of mining in thick coal 


Figure 2.—Method of mining at mine 27. 
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A 150-foot barrier pillar is left between the first room and the main 
entries. Rooms are worked in. pairs,, and the width of the rooms depends on 
the thickness of the coal. Rooms are usually driven 60 feet wide in thin 
coal and 40 feet wide in thick coal. Rooms are'necked 16 feet wide, and the 
centers of the necks range from 36 to 76 feet, depending on the manner in 
which room necks are widened after the second cut. (Refer to fig. 2, A 
and B. 7 


Bach pair of rooms is equipped with two room conveyors, two face con~ 
veyors, one shortwall mining machine, one portable electric drill], and one 
crawler~mounted loading machine, The coal is loaded by the loading machine 
onto the face conveyor that discharges the coal to the room conveyor. This 
conveyor transports the coal to cars in the entry. (Refer to fig. 2, Ae) 
In some places the coal from two rooms is transported to a common loading 
head on the entry by a cross conveyor. (Refer to fig. 2, B.) While the 
loading machine is working in one room, the face of the adjacent room is 
prepared. The face conveyor is moved 6 feet forward to within 16 feet of 
the face after each cut of coal has been loaded. The coal is cut in the 
bottom of the bed by a shortwall mining machine equipped with a 6-1/2-foot 
cutter bar and water sprays. Holes are drilled above and below the middle b 
band on 5~1/2—foot centers. The side holes are placed about 18 inches from 
each rib. Permissible explosives fired electrically are used to break down 
the coal. The broken coal is sprinkled with water while being loaded. One 
row of temporary posts is set across the face during the loading operation. 
The roof is supported by posts set on 6-foot. centers across the face; two 
rows are set for each cut advance of the face. 


The men employed in two rooms are as follows: 


loader operator 
loader helper - 
cutting~machine helper © 
drillers and shotfirers 
timberman | | 
conveyor men 
car trimmer 
slate picker 
face boss 


lee eee ee 


rn 


le 


Headings are developed by loading the coal either directly into mine 
Cars or onto conveyors; the latter system is usually employed in thin coal. 
(Refer to fig. 2, C.) Entries are cut in the bottom with a shortwall mining 
machine equipped with water sprays. Six equally spaced holes are drilled in 
the upper bench 18 inches from the top, and the two side holes are placed 
18 inches from the rib. Two additional holes are drilled above the middle 
band and 18 inches from the rib. Four holes are drilled a few inches below 
the middle band, directly in line with the upper four center holes. The holes 


8302 (aw Tow 


Peed a me 


Go gle 


I.C. 7173. | 
are shareed with permiss ible seprosived and fired spaateraaliy: A complete 
round is fired at one time with a multishot blasting unit. Loading opera- 


tions are conducted in one entry while the adjacent one is prepared. Hach 
heading is advanced a cuts per shift, or about 24 feet per 


day 


One loading machine operates two shifts per day and two other loading 
machines operate one shift per- day... -The classification of. men on the machine 
operating two shifts per day Poa are mine: cars is as: follows: 


a! Touiineieonine goeceien 
1 loading~machine helper 
1. mining~machine. operator 

i mining-~machine helper .. 
2 drillers and shooters - 
1 timberman. - rue 
1 trackman 
lL motorman .. 
wk triprider 
10 ~—.. 


A study of the loading operation in headings made over ‘a portion of the 
shift is summarized as portoner , 


Loading esti, into eine cars. 


LOAGIngsccccccccvccvesccccccscesccsesceves a: 
Squirming (getting into loading position). |. = - 137 
Car CNANZCs ccccccccvccesvccccecsveseaccseos : | 17.4 
Wal tine for Cares: soss:t-05scosen peewee euas. |” 3.4 


Moving to new PlLACOe ec  csecvercvevecercvcses. 
Number e Cars loaded: a6, 


Loading onto conveyors into cars (time at transfer station) 


a ‘| Percen oF! e 
Coal moving into Cars..cccceccccesecccccce 1/61. 5 
Delays waiting for Cardescecccccscscccscccce 2109 
Miscellaneous AElLaySecccvvccccccerecvccces 10. 
Number of Cars Jjosaqaeda g 
1/ rig machine at face: Faguimaea™ 38 percent of loading 
time. 


Loading at face.,. 
Squirm at face..-e 
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Classification of employees during 24 hours is as follows: 


Underground: | {. 
Loading»machine operatorsesecscsccsececel 


Loading-machine helperse..-ccorcccceccee 
Mining-machine operators. .ccccccecccovce 
Mining-machine helpers...csscssccrcccces 
Drillers and shooters. ..cccccccscccccvsccs 
Conveyor MeNe.cccccccccecccscccccveseses 
Car: Gril MMCY os e:e's ciscorws doce o.8.66.56 66a eee 
Timbermaneaccvecvcvvsccccacscesccseccossees 
TLACKMENe ooesccccccccsccccccsccccvcceces 
Slate pickersecsscccccsccccvcvcsccscccce 
MOtorMen. cose eccorccssccscccvccrsveccves 
BIakOMeNs sae 6 os 00s 0.0 66s Oks wo wes 60.8086 

Employees chargeable to mechanized 

U4 U6 isivreéassice sien ee terns e506 sesso w ee 8) 
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2 
2 
2 
2 
4 
2 
1 
3 
1 
2 


OlEeenmrrHrHO 


Total other underground...ceccccecs 
Total underground chargeable to 
mechanized production. ..cccccccccce 


Surf ace: 
Tipplemen and surface..c.cccoscccccrccece 
Total chargeable to mechanized pro- 


U tion COCHHOHC LCC CHOR CFE LLCO HP HELO CLE Le ). e 
SUMMARY 


Mechanization of mine, PELCONE. occ eeccccvececcercccccseccrssevcacsves 


Other underground: 
: s TUBS OT So soi6.6 6566s: 6 wo N0 OG 06 eae os ow Oe 1 
2 a SB BSUC) COME eis o-w-5o:6c5-e eto ot care eae e Sees 
Sprinkler and pipemen..cceccccccccscccce 
PUM OD 660s 6604.0 1506 0615'S wise o's 0.600 8 see 
BL@CEri Cl Alves da wes tues saw sees et esane ee 
; *WOL EDMAN 655s ese ood eles set ees Se eee sabes ee 
SUPCTVA slLONecccccccccccvcccevccsscccccces 
aa eee 


~ 


De wreHrHO 


50 


Average daily production from mechanized units, tonse-..--e-creseoes 155 


Humber of mechanized wnitse...cccccsscncvecseccccccccsccsncercvssecce 
Number of mechanized—unit shifts per day......cccccaccccccecscccceces 
Average number of men per unit per shift... ccccsccccseccvecvecceene 
Man-shifts per day on mecnanized units. cc sccsccccscccsccccccscscccee 
Average tons per day per man on mechanized unitse...ss-cccccccccvccecs 
Total employees underground chargeable to mechanized unitse..ccccsee 
Average tons per day per man underground. ccccccccccccensevescsccesce 
Total employees underground .and surface,. chargeable to mechanized 
op woterh (wh on ie) « Weare a ere a er a aa a eae ee eer ee eee ee ee eee 
Average tons eer day per man employed..cccscccccsecnccccccccsccecvos 
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Mine 28 


This mine, which operates tvo shifts and produces an average of 4,880 
tons of coal daily, is 10° percsnut mechanized. The coal bed ranges in thick- 
ness from 18 to 28 feet, dips 3:-1/2 percent, and has an average cover of 300 
feet. The coal is subbituminous in rank. Because of the high ash content of 
the upper portion of the ved, only the lower 10 feet is mined. The stratum 
above the bed is hard shale, which disintegrates rapidly when exposed and is 
protected by the roof coal. The stratum under the coal is soft fireclay, and 
8 to le inches of coal is left to form a solic: bottom Thus the working 
places averaze about 9 feet in eee | 


Mining Method 


The mine opening is a drift.in the coal bed. The main entries comprise 
three headings driven down the dipe. Submain entries are turned right and 
left in pairs at intervals of about 1,000 feet and are driven approximately 
on the strike of the bed. Panel or room entries are turned in pairs up the 
dip on about 400-foot centers. All-entries are driven 12 to 14 feet wide on 
50-foot centers. 


. @ 8s 4 @ © 8 © HF FF 
ee 6 & @ #8 


ee © «© @ *# @ 


e® «© * © & * «© 


with those of adjacent panels, and barriers around panels range in thickness 
from 20 to 4O feet. When panels are completed they are sealed with heavy, 
incombustible stoppings. 


Under a system recently inaugurated eubmain entries are re driven in 
triplicate, and panel entries, also in triplicate, are turned up the dip from 
the submains. Figure 3, A, shows the method of developing these panels. It 
Will be noted that panel: entries comprise five heecings for each group of six 
rooms and are then reduced to three eager er for a distance of about 60 feet, 
or the distance between room barriers. A 50-foot barrier is left between each 
set of six rooms to prevent squeezes that may develop if the weight of the 
overburden is carried over to the adjoining set of rooms. A plan using seven 
panel entries and a section of seven rooms is contemplated. | : 


The mine is ventilated by a force fan on the surface. Return air travels 
the haul ageway se | ; | 


The coal roof ‘is strong, and very little timber is used for roof support. 


The coal in'ré6o6ms is cut ‘in the bottom of.the bed by means s of a short— 
Wall mining ‘machiné ‘equipped with ae he ot cutter bar: water is:used on © 
the cutter bar. ‘Jack pipes for the cuttin: - machine have been replaced by 
wedge hooks driven in holes in the rib anc face. Nine 3~L/4inch holes are 
drilled by a rubber—tired, mounted, auger: pe electric drill. The coal is” 
blasted by Cardox. Approximately 1.68 tons of coal is produced per pound of 
carbon dioxide. Water is used to allay dust following blasting and during 
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loading when it is deemed necessary. The coal is loaded by crawler—mounted 
loading machines into shuttle cars. An average of about 682 tons is loaded 
per shift by each loading machine. Shuttle cars transport the coal to a 
loading point in the middle entry, where it is transferred to mine cars. 
(Refer to fig. 3, Ba) The average load per shuttle car at the time the mine 
Was visited was /-le tons. Two shuttle cars are used with each loading ma-~- 
chine, and the maximum round-trip haul is 800 feet. Hach shuttle car has 

two sets of batteries, one set being used per shift. The charging station 

is placed near the entrance to each panel. The average crew for one shuttle- 
car section is: | . 


2 machinemen 
2 drillers 
2 shotfirers. 


a 
G5 gee relay ey Gal er ee tee ta att hn ee bie igh ge 
rr ne er a 

ay Se ne Te ne er 


Pe ee Se PY 


1 mechanic. yea 
3 utility men. 
1 sprinkler | 
mS foreman | - 
1g eieare 


In development work the cutting is done by standard shortwall mining 
machines equipped with an &1/2-foot cutter bar. An electric, post-mounted, 
augertype drill is employed for drilling. The coal is loaded by crawler-~ 
mounted, mobile loading machines into mine Cars averaging 2.85 tons per car. 
A machine loads an average of 197 tons per shift. The crew for development 
work comprises: 


2 loading-machine men 
1 mining-machine man 
l driller — 
1 shotfirer — 

1 locomotive operator 
l brakeman 
+ trackman =" 


Electric power is purchased, ond. ebout Ws ieslioweteohours is consumed 
per ton of coal produced. 


The following is the classification « of - labor enployea in a 24-hour 
periods 
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Classification 


Underground: 7 
Loading—machine meneesecsccccvcscce 
DELL CPS seis 6b:600 Sess tb SCs eee 
SHOCLI PSPS 6ibscsss cases wwasees 
Shuttle-car operatorsesceccccccsces 
Machine men.c.cccccccccscceccocscsces 
Locomotive operatorsececccccccssee 
Mechanicsescccoccscccccsvevccccccses 
UtLlity momecccccccccccccccccvcses 
SOP LICL OFS is-0i15. cab Sie oe seeeeew-eee: 
HOY CMON 6 c'o:0 s'o.0's.6:0:0604.06:6.0.0.0:0 68 468 0 
BG Oni Gls .s0's 6's e's 6-0 oe es 0s 606 wee oie 
ED SCIENCE sos <o & Sco we ae le atews 6 Wiel wise eee 
Loading~head operatorse.cocerccces 

hong ranean Meat WT a hw ae we 
PS OG. ANT GS aoe Seton a bos ears 4 L 4 LO 6 
Other underground: 
Mine examiners. cccsccseccsvccesesec 
Motor~generator attendants....sece. 
WADOL EST Bs ied. 46.6 Waie'e-s 5s ae eee oe ose 
Wivemats cik 266 66Raes Chloe Aes ewes 
| Supp LYMAN ss-ssiuwase-osecbeesens seas 
Ventilation hhenescccccccrvcccccscs 
Trackmeneccccccccccccccccscccccceve 
Locomotive operatorse.ccocsccccces 
BrakemMene ccoovcccvccscvccccvesveses 
Dispatchersecececccccvvcccsccccccs 
Mine foremanececeocccscccccccccvcce 
Total other underground. ...ece 
Total chargeable to mechan— 
1Ze6Ed PFOGUCTLONs ceccscrvcccce 


EIWIWWWWAAHAAAGH (EC 


6 
6 
6 
6 
6 
3 
4 
9 
3 
3 


tmnmirsrrterrmrninnes . 
Imnmte?TIrI onws31 nn +S 


I 
MD FRWN PRN Ee 


nN as . 
Ha MOM YR Ee 
nN . 
MOM 8 8 §'wmp ff . 
-s 
e 
ee 


Surface: 

Tipplemens .cccsccccscccccccccccces 
WOD-OM AN 6 aso sieieai dargains bed aie as O50 56 
Bath—house attendantecccccoccscece 
Blacksmiths ss66<6sesdadase ces eae 
MOCH ENT C6 iioibn66 4.5060 00S baw ewes 
HlLectriclanse cecvcccvesscccvccccece 
Car Tapalrman. cocvrcccccccccccscccce 
UND) YMCMs wo wie-w.owise0s 40s Sees eres es 
LADOTE Bs sc cccscvescccesesccacsece 
CLOLIES 6:3: ss-se-d acaine oe 6 we areola eles ee ere 
Mining engineer...ccsccccrcccccccne 
General superintendent... .ceccsce , 

Total surfaces ceccvsesecsss |. 35. | 2B? | 

Total employees....--------ee | ~=~S CC C(“(‘C;C;C*;*;*dr:CQSSCE 
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Mechanization of mine, Dereon biccisiesssianctacnahadieweecsdue wees 100 
Average daily production from mechanized units, raw coal, tons... 4,880 


Number of loading machiness....csccesecccccccccccscccccsvcceseses 5 
Number of loading-machine shifts per UsVocccccccccccescosecccoses 10 
Average number of men per unit per 6.::°t, large unit, roomse...ee 18 
Average number of men per unit per cit ty snall unit, development S 
Mamshifts ner day on mechanized urithccecsercccccccccesccccscceee LO 
Average tons per day per man on necnenized units, large units... 3109 
Average tons per day per man on mech-s:ized units, small units... 24.8 
Average tons per day per man on mechcnized units, combined units. B4e7 
Total number of employees underground.eccccsccccccccccccescceccces IG 
Average tons per day per mah UNdEFErounde oocccccccscccevvcscvesces 25015 
Total number of employees, surface and undergrounds.csccesccescee 256 
Average tons per day per man i 19.06 
Mine 29 


The coal bed at this mine is opened by a slope. The first part of the 
slope is 3,600 feet long on a dip ranging from 2° to 5°, and the second part 
is 3,400 feet long on a dip ranging from 3° to 8°. ‘The first part of the 
slope is in a coal bed 87 feet above the bed now being worked. At present 
operations in the upper bed have been discontinued. The lower bed is opened 
by a rock slope from the upper bed, and the slope continues in the lower bed. 


The coal bed fs &1/2 feet thick. The stratum above the-bed 1s soft 
shale, and the 1 foot of coal is left as roof to protect the soft shale from 
the effects of weathering. The bottom is sandy shale. The bed pitches 
41/2 percent and has an average cover of 1,000 feet. ae 


The mine is 100 percent mechanized, and two track-mounted and two 
crawler—mounted mobile loading machines are used. One trackemounted machine 
is worked two shifts per day The machines load an average of 1, 335 tons of 
raw coal per day. : 


Method of Mining 


: The main entries comprise three headings. Room entries are turned right 
and left from the main entries in pairs of 500—- to 600-foot centers. Room 
entries,'main entries, and crodsscuts are driven 12 to 14 feet on 60-foot 
centers. Rooms are turned oh an angle of 45° from the entry and driven 20 to 
25 feet wide on 60-foot centers and 300 to foo feet long. (See fig. Ye 
Where possible, the room pillars are partly recovered by splitting on the | 
retreat from the room. , 
The coal is cut in the- top- sad digo: ee track~mounted machines 
using water on the cutter bar. - These machines ere equipped with 9foot 
cutter bars. One cutting machine: operates: two shifts per day. Two cutters 
end two drillers are assigned. to: each: machine,: and one. shotfirer is: assigned 


to each cutting-machine crew. Usually five or six holes are drilled per 
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room with either a track-mounted, auger~type electric drill or by the same 
type of drill mounted on a cable~reel locomotive. The coal is blasted by 


means of black powder’ and-fuse-at the end of shift. 


as follows: Timber and track work, cut, drill, blast, and load. 


Rooms are usually timbered with two rowa of posts on 6-foot centers, 


one on each side of the track, or more if necessary, and safety posts are 
used at the face where needed. A e- by 6 by 27-inch cap is used on each 
post. Approximately 8.5 tons of coal is produced per prop. Entries are 

.well~timbered with three-piece lagged sets placed on foot certers when the 
.top coal is too fragile to support the roof. 


The cars, Jo o-ton-capaci ty,. steel, end-dump type, are transported by 


- « 
ee a ee | 


mounted machines. | The cars are switched at the nearest breakthrough, and 


the average one-way car change is 100 feet. 
is used in entries and loads the cdal directly into mine cars. 


of six cars has been loaded the cars are transported to the slope parting. 
Twelve cars comprise a slope trip. These are hoisted to the tipple by two 
electric 150-horsepower hoists. - 


The average crew for the two types of loading machines is as follows: 


Rooms, ' Entries, 
crawler~mounted track~mounted 
oadines machines | loading machines 


Loading~machine MOM 6: 6o-0's 660 0:60 0 e0 2 
Locomotive OPCTatOLe secsceccsevee i 
Brakeman. ccecccccsscescevcvccccce 1 


. Trackmen...+...-sseseceeeseeseres | L | 


“Wadereround: 


. Shotfirers (between shifts)s......ccececeeee 


Other underground: 


8302 


Timberman and faceman..cccvrvccoce 


Average tons per shift per load 
4 m ob bal: eee ee ee ee ere ee 


Classification of labor used per day is as follows: 


Loading~machine Bow a iinsacaioen oak Se ee Be 2.0.8 @ 8 
Mining~machine CTOWSeccccccesscceosevesceccccs 


Total chargeable to mechanized units... 


Main=Lline motormenccecccrcccccccccesccsccces 
Engineer (hoistman)cccccccceccccccvccccccces 
MELD TLIC? 0 b4 6 66.46 oie obiseinrera 0050 6-40 So alee wee 6 
YC INO MN wits ab bea Bie. bbceaiuane toe Ree we awe eeee 
TAU MDSPMON 620555 660-0 26.6385 40,5 sb. Seas aes 


THA DOT OL 6 6.0.6 ow owls oe eal a oe 0 oe We he wares eee 


y 1 
2, 1 
2 1 
6 = 


., 6 ra 
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One car at 


_Classification - | Day shift|Night shift! To 


A track-mounted loading machine 
After a trip 
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: Classification 3 
Qther underground (Cont*d.): 


Nippersessesrccccccsccccccsscsccscsccses 
Ventilation (bratticemen) eecccccscccsce 
Sat ety MAN s 6.0 600664KGis s 6 6esesieeuew ee 
PING: DOSG 6.06 6:5 66.ws ses 66 oo SS SS SOS 
PUMPETSessesccscrccccsesccrersccscesece | 
Electricians and mechanics.-.cccccscccoe 
Mine: FOr EMCU es s:0 60:0 6 seb 0'soe eee wee se ee 
Total other underground. .....se.e. 
Total undergroundesc cccccsccccecces 
Outside: : a 
FOL OMGD o:0e-6:0 5.666 6410.5 w oa 5 45 Ao ees 
Cleaning plant and tipple......csccccoe 
WACCHINANS 4s 60d 4.66.5 6500.6. ¥ 8S hee Seales 
Main hoistmane ccccccceccecceccecccesece 
Car repalrmaticscccsccccccssscccsevcecce 
PLOCWAMI Ce 6666s sunedeu ets tus wawwsees 
Laborers and rockmene.seccccccccccccsce 
Electrician and Mechanics. -cescccccsvee ‘ 
Total Outside. cccrscccscccesccecoe. 
Total =}! DLOV OOS 6560 6 0soe 6 6 ose eee 


ry | 
oN ee ee ee a) 


= Summary for Average Working Day 


Mechanization of mine, percent....sccercccccececcccssess 100 
Average daily production, raw Coal, tonse.cccssrsceosee 11339 
Number of loading machines... ..ccccccccccicccscccscecces 
Number of loading machine-shifts per dayececccccsccsoes 


Average number of men per unit per shift.cccceccscscces 8.6 
Man~shifts per day on mechanized unitsecccccccscccccece 43, 
Average tons per man per day on mechanized unitse..ecee 31.0 


Total number of employees undergroundscccrccccccccccces 

Average tons per man per day, wunderground.c.rcocscccecs 14.8 
Total employees, surface and undergroundecc.cccccccsees ley 
Average tons per day per man employeds.ccrcccccsccccces 10.52 


Mine 30 


The coal bed at this mine ranges from 4 feet 6 inches to 6 feet in thick 
hess. The stratum above the bed is sandy shale, and the bottom varies from 
sandy shale to fireclay. The mine is developed from a two~compartment shaft. 
365 feet deep. The average daily production, which is 1,836 tons, is hoisted 


ica this shaft in cars on self—dumping cages by a 600-horsepower electric | 
ist. : 


Winine Method 

The roomand~pillar system of mining is used, and ordinarily pillars are 
nt extracted. Entries are driven 12 to 16 feet wide on 50-foot centers. 
Cross entries are turned off the main entries on an average of 3,200 feet 
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apart, and room entries are turned off the cross entries at intervals of 500 
feet. Rooms are turned at right angles both to the right and left off the 
room entries on 50-foot centerc. Rooms are necked 12 fect wide by 18 feet 
long and then driven 34 19 4O feat wide to a depth of 25) feet. A room panel 
usually comprises 56 rooms, 23 on each side of the entriss. A barrier pillar 
150 feet wic.2 is left bet-reen the cross entry and the first rooms of a panel. 
The roof of the haulageway is brushed, where the height of coal will not 
allow 5-foot clearance above top of rail. 


The track is in the center of the room, and rooms are timbered with 4 to 
6 rows of posts placed on 5 to 6-foot centers, depending on the condition of 
the roof. Sufety posts are set as required. Approximately 741 tons of coal 
is produced per prop used. Entries are timbered where necessary with three— 
piece sets. | , 


The coal is cut in the bottom of the bed with. shortwall | machines equipped 
with 7~foot cutter bars, and the face is then drilled with a portable, elec~ 
tric, auger-type drill. The hcles are charged with. pellet powder and fired 
with fuse by shotfirers after shift: when the.men. are out of the. mine, except 
in one section of the mine, where the coal.is. loaded onto conveyors by a 
mobile loading machine. In the section where conveyors are used the holes 
are charged with permissible explosive and fired electrically. 


All of the production is loaded nechaniealig with 10 crawler~mounted, 
mobile, loading machines. The machines have a rated capacity of 2 tons per 
minute. The mine comprises four sections ~ three sections each equipped with 
three loading machines in which thée-coal is loaded into cars, and one section 
in which the coal is loaded by a mobile loading machine onto shaking conveyors, 
which transport the coal to mine’ cars on the entry. 


The crew assigned to each loading machine does all the work required to 
produce the coal for that machine in a mine~car section and is as follows: 


loading-machine operator. 
loading~machine helper 
cutting~machine operator 
cuttizrgemachine helper 
tracklayer | 

timberman and faceman 
motorman 

+ brakeman 


ee 


In the sections where loading is into mine cars, three loading machines 
comprise a group, and five men are employed at night for each group. These 
men reclaim material, lay track where necessary, and finish cutting and pre~ 
paring places, including blasting, for the day shift. Each loading machine 
1s serviced by a cable~reel gathering locomotive. The cars, which are the 
endedump type with steel body and wood ends, have an average capacity of 2el1 
tons and are loaded one at a time. Loaded and empty trains are transported 
to and from the working sections and the main~line sidetracks by relay 
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Figure 5.—Method of mining in low coal at mine 30. 
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locomotives. At the time the mine was visited, four loading machines were 
serviced by two relay locomotives, and the average haul was 1,900 feet one 
ways The main-line haul from these sections to’ the shaft was 13,200 feet. 
The other six loading machines are serviced by four relay locomotives, and 
the relay haul averaged 6,800 feet. The distance from this relay parting to 
the shaft was 7,400 feet. Two 15-ton, main~line, trolley locomotives, one 
for each of the main relay partings, transport 25 to /5 car trains to the 
hoisting shaft. A dispatcher directs the movement of the trains. 


In the section of the- mine where the coal is loaded by the loading ma-~ 
chine onto shaking conveyors. the bed averages 4 feet 6 inches in thickness. 
(Refer to fig. 5, Ae) This section comprises two rooms, and the mining cycle 
of timbering, cutting, drilling, blasting, and loading is continuous. While 
the coal is loaded in one room, the other room is being prepared. The fol- 
lowing equipment is used in this section: ) 


l crawlere-mounted loading machine. | 

2 shortwall cutting machines equipped wei 
(-foot bar. 

l portable electric auger drill. 

e blower fans that furnish 2,300 fubic feet 
of air per minute through 16-inch 
- tubing to each WOEKING place. 


After being cut, the face is drilled and blasted with permissible explos~ 
ives fired electrically. The auxiliary fans are used to remove the smoke from 
the room after the coal is blasted. 


The conveyors - are: duspended by chains from posts set on each side of the 
conveyor; the inby end is operated on rollers. A 20-horsepower, direct- 
current motor drives the conveyor. The inbvy section of the conveyor passes 
under a movable hopper 5 feet wide and 16 feet long. (Refer to fige 5, Be) 
The loading machine discharges the coal into the hopper with little or no 
spillage along the sides of the conveyor. The hopper, which is mounted on 
skids, is moved forward as the face advances. The coal passes from the con-— 
veyor to cars on the entry. This method of loading permits coal to be fed 
uniformly onto the conveyor. : 


The following crew performs all the labor in this section! 


loading»machine operator .. 
loading~machine helper .... 
cutting=machine operator — 
cutting~machine helper. 
‘timberman and faceman . 
pan men 
driller and ehoussrer 
laborer 
car trimmer 

"1 motorman Me. 
i eT” ade Scns 4d 
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“The average labor required to move the equipment from one set of rooms 
to a new location and erect it 1s as follows:. - @ 3 


Man~shifts 


8 M9 prepare loacing station (brush roof, 
move and erect re units), for 2 
; UNLtSecceccase coerce necace eeoecacceagve le 
To remove conveyors and timbers. if pos= 
— gible, fren two workeds-out roomSeee 


| The shaft bottom is 250 feet long and is double-track. Each track is 
' equipped with a car-moving device consistirg of a zotordriven endless rope 
to which are attached Ndoes® or "fingers" that engage the cars. <A buttom man 
operates this mechanism, and cars may be switched to either Cage. There is 
‘an electrical safety switch at the hoisting signal, which can be ope-ated by 
the cager if a car does not seat properly on the cage or should an enpty car 
not clear when it is pushed off by a loaded car. If the switch is opened the 
hoist cannot be pperated until the equipment is in proper order. This is an 
excellent safety device. 


The mine is ventilated by a erupellentrge fan on the surface. The fan 
operates blowing and produces 98,000 cubic feet of air per minute at 2.6 
inches water gage. The main hoisting. shaft is EeCests and the return air is 
on the haulageways. 


= Electric power is purchased from a public utility and is delivered to 

the mine at 6,600 volts, 60-cycle, %phase, alternating current. This cur- 
rent is converted to direct current for mine use by two 300-kilowatt and one 
150-kilowatt motor-generator sets. Power is conducted to the working sec~ 
tions through two 500,000 circular mils cables and ‘+O trolley wire. The 
track is constructed with 60—-pound rail on wooden ties, and bare 500,000- 
Circular mils copper cable is spiked to the ties along the center of the 
track and bonded to the rail for the return. 


Summary of Performance 


Loading into Loading onto 
Mine Cars convey ¢ 
TONG s éaiwsnies a seecdes oe taee cates 3,633 
Loading~machine shifts. .cccece 19 
Tons per shift per machines... 19lee2l 
Men per crew per shift... cece l2e23 
Tons pOF MANeccccccccvcccccces Horney 
Minutes pa Minutes 
per shif Perce He : ft | re 336 
Loading, squirming, car change 323082 11-99 
Delays at loading machine..... 12.89 1.58 
Derailmentss..ccccccocscccccces 16.58 3.83 
Waiting for Carse.ceccccescees 17.2/ 2e5/ 
Miscellaneous delays......eee. 16.23 
Place Changeecescecsccccsscese 2 SO 
Ke CA) 
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Classification of labor employed during a 24-hour period: 


Classificatior shift | —Hiseh at Tota 


Underground: 
mca Sore section crews 


“ling into CALSeccccccocecd 
tagline aseeiae section C~ows 
lciiing onto. CONVEY CPSs ec ceee 
Totel men. on mechanized units 


Other under: rounds ae 
Cagers. eid csceaieeee ake a cwek mnie. 
COUD] OMFG. pt cwccciei ne eis 0 ties oe seu wee 
Main~line MOTOTMEN.’s seceeseseesone 
Relay locomotive. CrewSsseccccesvce. 
Dispatcher... .cccovsiccecccccccens 
Flagmanc scccccccvccsvecccccesscons 
Main~line tracklayerse...esecceoes 
TA MD OSTMEMN 6:5:6:6:6.0: 66. oes 8 66 Sw oe 8s 6-48 
BRUSnOP 6 vsw sie sos 600K soe 6 be 8s 
POWGAODMAN 6.< o 66:50 666 hee ds oe oS S 
LADOVETSe ccccesccsceccescsecessesen 
MASOU 6 os. o ok obo OO KOS EEN SEES 
PUMPCrSe scccccccrccccsccvccccccccns 
ELOCETiCLanse seccccsvccscovcscccve 
Electrician Helperseseecssccccsvccce 
Machine repairmenesesssccccccsoces 
Mine foremanescccccccsccsescscccoes 
Assistant mine foremanse-cccccovece 

Total other underground...... 
Total nse re ou nenenee sees 


MPN Te Fett onRPesn vn 


1 
2 

1 

2 

1 
e 

2 
.2 
2 
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surface: 
Hoisting pun tabesacsiccacosseon: 


Generator Meneecccccccccsscvcccsces 
Tipplemene.cescccccccsscsccersesece 
Wed COMA 65.65 sown eases sess eeeuewes 
Car GPOPPELSs occcccceccccvsesveses 
Car CPI MMOS si6s.06 s:6o-si0s-o ss 4 Gin see 
WLECUliCl an s666 60 6u5isw ws ceaseiwue: 
Master mechaniCe. .csocceseccccvecs 
Machin 6 tee 6.666666 82 6S eek ee 
Carpenters and car repairmen....os 
Blacksmith and HOLPeTSe-reeeesesee | 
Miscellaneous Labor...cccccccccece 
Mine ONZINECTeccevececosscccscccecs 
Office and stores. cccccesscccesscce 
Surface foremanececccscsrcncsvceve 
Superintendent. .ccscccccsscsrccccce 
Total SUPT AC 6 65.6 oie oh 8s owe S 
Total surface and underground ! 


-~ 
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Summary for averaee Working Day 


Mechanization of mine, PerOGH LAsswaeotiamaonaaeumeeetiads 100. 
Average daily production, raw Coal, tonse.cssccccescccers 1,836 
Number of loading machines... cwcccccccccsccccccrecccccees 10 
Number of loading~machine shifts per dayacccccrcecesccces 10 
Average number of men per unit per shiftecccrsrccscrccece 9.8 
Maneshifts per day on mechanized unitsecccecscccccoresece 98 
Average tons per man per day on mechanized unitsecess.e- 18.73 
Total employees undergPound....ccscccseccscescccccccccess 148 
- Average tons per day per man undergroundecceccrqecccccccs 12.4+0 
Total employees, surface and undergroundecececccccceccees 195 
Average tons per day per man employed... ccccccccccscccees 9.42 
Mine 31 . 


The coal bed at this mine is opened by a single-track slope 1,600 feet 
long. The maximum grade on the slope is 21 percent. The bed averages 5 feet 
7 inches in thickness and is overlain by. 4 inches of shale, which breaks down 
with the coal. Immediately above thé 4-inch shale band: is a sandy shale, 
which ranges in thickness from 6 inches. to more than 12:inches. The stratum 
above this is a sandstone. The pottom. is. hard, Bony mee . 


The nine) is 100 percent mechanized,. and ab the. tine the- nate was visited 
it produced an average of 860 tons of raw coal per day-ef-five loading- 
machine shifts. During the winter season. production.is increased by working 
eight loading-machine shifts per day. .The. ee is: nani into mine cars by 
crawler-mounted mobile loading machines. 


Mini i thode 


The room-and—pillar method of mining ‘ds used. The mine is developed by 
main entries comprising two or three headings. Room entries are turned in 
pairs on approximately 700-foot centers both right and left off the main 
entries. Main and room entries are driven 12 feet wide on Wirtoot centers, 
and crosscuts are usually driven on 75-foot centers. 


Rooms are turned on an angle of 60° or 65°, usually, to the right and 
left from the room entries. The rooms are necked le feet wide for 25 feet 


ee oe & 


centers. Pillars are not extracted. 


In some sections of the mine a gong system ot « extraction 1s followed 
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The cycle of mining 3 is to timber, cut and drill, blast, and load. The 
following crew performs this work for each loading machine: 
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loading~machine operator | 
loading~machine helper . 
cutting~machine man (drill and shoot 
cutting-machine helper after shift) 
faceman 
timberman > 
trackmen 
motorman 

es brakeman 
7 10 


en ae oo oe oe 


Rooms are easly timbered with four rows of props on 6-foot centers 
and staggered. The two middle rows are set 3 feet on each side of the track. 
Where the contact between the shale and sandstone roof.is filled with carbon- 
aceous material it is necessary to use crossbars in addition to posts. These 
sets are usually placed 6 to & feet apart. If the roof becomes fragile and 
cannot be supported between bars, the shale is taken down and gobbede The 
coal produced per prop used averages 10.8 tons. 


The coal is cut in the bed 2 to 3 inches above the bottom with shortwall 
machines equipped with 7~foot cutter bars. The bottom coal is taken up dur 
ing loading. The face is drilled by the cutting crew with a post-mounted, 
mger—type, electric drill. The holes are charged with black pellet powder, 
stemmed with coal dust, and fired by fuse while the men are coming off shift. 
Approximately 3e9l tons of coal = Peoeerce for each pound of explosive. 

Gray eromouhtea. mobile, manatee machines having ‘a rated ‘capacity of 2 
tons per minute are used to load the coals Each loading machine is served 
by a 6&ton, cable-reel, gathering locomotive, ‘and one car is loaded at a 
time. The gathering trip comprises four to six cars, and the cars are 
switched at the nearest crosscut.. The cars average 3 tons capacity, are con— 
structed with wood, and are the solid-end type equipped with antifriction 
bearings. Two hundred sixty cars are in service. The cars are brought to 
the working section from the main~line partings: by two {-ton relay locomo— 
tives that serve three loading-machine: sections. 


Summary of Performance 
3 | Minutes | Percent 


LORAINE sé bse sseeessedtesaccce swans) | 103650 24.65 
Squirminge -secccccscccccvccccccvvce 41.60 9-90 
Car Change.ssssccccssicsecseccecsee | 75040 | ° 17695 
Delays, waiting for carses.scccccces 68.90 16.32 
Delays; miscellancouse.<..eceececees | 10810 25.82 
panne ERATE Osta selece sielvieleie Sirsieinaieies WV ° 
20.00 100.00 
iebiece Mumber Cars LoadGde ccccccececccccssece AT 
Average ‘tons -raw coal loaded. -.ce--cocccerccee! 7] 
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Main-line - ‘trips average 50 cars, and these are transported 9, 600 feet 
to the slope bottom ‘by a 35-ton tandem locomotive. Cars are pulled up the 


8302 DL ow 


Google 


16Ce 7173 


slope in 10-car trips by a 4O0-horsepower electric hoist at a rope speed of 
1,200 feet per minute. An automatic derail is placed in the slope near the 
portal as a protection against runaway trips. The cars are dumped on the 
tipple by a single~car, motor-driven rotary dump. 


Power is purchased, and 10.431 kilowatt-hours is used per ton of coal 
produced. 


The following labor is employed in 24 hours: 


assification Dav sh £ 
oundeeseounae | 
Mechanical loading units. @*eee0eZntened 0 @ eee0 30 : 50 


Other: 

- Locomotive Operatorsecesecccceccos 
ROPe TideTecacceqeccscscccvesessoves 
TE MbSTMEN s os ess v0eessoee ees ecee ce. 
EP ACI ON) wisn 5:6 We 6-006 0b: 6160 6 5S OS 

— Laborersececccccccccccvceccccacece 
Electriclanseceosccvcvesessssccsces 

+» PUMPCTeccscecccvcnvccescecvcsccese 
Bratticemattsseccercccccccrcccccves 
Supervislonececccescscccccscecccccce 

Total UNGEXLLTOUNGs soccvcccvce pie. 


Me Ee EH oO 
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Surface: 
iclopl- pbc) Peer rer rere eee eRe Tee eee eee 
MACK I Bt eis 6s 6:5)05% 1s Weve 0 we 659 se Se 
BL BC Simi Cie. o eins 66.6:6%0.0s be 6 0 c0.6' os 6646.60 6% 
LadOLerSscccccccccenaccccccccsessccoces 
Tipple and substation attendants..cccoe 
BOX-Car LOSACErSascscecseces cvvetveeesee 
Car OL OU DEL bs viw6 6 o:0 see b.0'6 saa eaew weet e ae 
Lump OL SakCY cess 5sbe 6 6066s es cee sees 
BA CKO? Gia. aowwib: twee s WinWineie ies 60 io were 'are 
FPOTEMANs .coccscvvcccccerccscssescsvcccns 

Total surfaceececcccccccccsccvcces 
Total gurface and underzroun 


WW PUIWS Fp ul H 
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Summary | 


iechanteation of mine, . PeuCcitssecuauhemencucti save atiaete ete 100 
Average daily production, tons, . raw. COAL ececcccvccccccsccseccseeee S60 
Number of mechanical UN Cae xe steer cera sinew ea ent aGewesaen ney Ds 3 
Number of mechanical~unit shifts per WAV 6 ws seiieeeaeedsese eee ueies 5 
Average number of men-per.unit.per. shifteccrccccvccccccccccccccess 10 
Man—shifts per day on mechanized units. ..ccccccccsecsescsessessses 50 
Average tons per day per man on mechanized unitSeccccccceccesecese Llee 
Total employees underground chay::: suable to mechanizationeccrcccsesee © 
Average tons per day per. man Und.) 72T6UNds cocccccceccscescccnccccee 9255 
Total number of employees, surface Bou. uUndergroundeccceccscescceee 129 
Average tons per day per man EMplOyeOdecccccccccvcccecccccccenscene 6.66 
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Mine 32 


The main opening of this mine is a slope in the coal bed that outcrops 
on the surface. The dip of the bed ranges from a maximum of 11 percent at 
the surface to 1-1/2 percent at the bottom of the slope, approximately 3,900 
feet from the portal. The coal bed ranges from 5 feet 6 inches to 5 feet 9 
inches in thicknesse The overlying strata are 4 inches of bone coal, which 
usually falls with the coal, sandy shale, and sandstone. At some places in 
the mine a stratum of draw slate occurs above the bone coal. The bottom is 
fireclay. 


Mining Method 


The roomand~pillar system of mining is used. Entries are driven 14 
feet wide on 45—-foot centers, and these are turned in pairs off the slope 
along the strike of the bed at approximately 300-foot intervals. Rooms are 
turned from the haulageway at an angle of 55° and driven 25 feet wide and 300 
to 350 feet long on 45foot centers. A key~room system, comprising three 
rooms, is generally used, and crosscuts are staggered on 80-foot centers. 
These crosscuts are angled toward the center or key room. ‘After the rooms 
on each side of the key room have been driven to the first crosscut, 50 feet 
and 90 feet inby, respectively, the track in these two rooms is removed and 
hauling is done through the crosscuts to the track in the key room. Track~ 
maintenance and Car~change distance is reduced by this method. Pillars were 
not being extracted at the time the mine was visited. 


The track is in the center of the room, and the working place is timber— 
ed with props set on each side of the track on 4 to 6-foot centers. A 3 by 
5- by 15-inch cap is used on each prop, and an average of 10 tons of coal is 
produced per prop. In parts of the mine where draw slate occurs it is neces- 
sary to support the roof with crossbars. 


The output of the mine averages 925 tons of raw coal per day, and the 
coal is loaded by five crawler-mounted mobile loading machines (four of these 
machines work on the day shift and one at night),-one track-mounted loading 
machine, and three pit-—car Ioaders. A track-mounted-combination cutting and 
. shearing machine equipped with a 93foot cutter.bar-and a track-mounted under— 
cutting machine equipped with a [~1/2-foot dar are used to cut the coal for 
the crawler-—mounted mobile loading machiness A shortwall cutting machine 
equipped with an 8foot bar is used to cut the coal in the section where the 
coal is loaded by pit-car loaders and the track~mounted mobile loading ma- 
chine. All places are cut in the bed about 4 inches above the bottom. Where 
the face is sheared in addition to the undercut, the shear cut is made in 
line with the right rail of the track. The coal is drilled with a portable, 
electric, auger—type drill, and usually four holes are drilled in the face. 
The collar of the holes is placed approximately 2 feet below the bone coal, 
and the holes are pointed upward. Where a shear is not made the two center 
holes are pointed toward each other. The holes are charged with black pellet 
powder and fired after shift when the men have left the mine. 
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The following crews are assigned to each of the various types of load~ 
ing equipment: 


Crawler-mounted mobile loading machine: 
loading~machine operator 
loading~machine helper 
faceman 
rockman 
motorman — 
brakeman 
trackman 
trackman helper 
cutting~machine men, who also drill and prepare the 
| places for two loading machines 

e trackmen, who are assigned to two loading machines 

Track-mounted mobile loading machine: 

5 loading~machine men 

1 trackman and timberman 

1 gathering’ driver . 

l relay driver 
- Pitecar loader: 
‘2 loaders 
1/3 mule driver 
1/3 tracklayer and timberman 


AV od ol oo od So Oo 


Each crawler~mounted mobile loading machine is served by a cable-reel 
gathering locomotive. Cars are brought from the slope parting to the nearest 
key room by a main~line trolley locomotive. One car is loaded at a time, and 
the cars are switched at the nearest crosscut. Cars are the end-dump type, 
and each car transports an average of 2.9 tons of mechanically loaded coal. 


An average summary of performance in crawler-—mounted mobile loading- 
machine sections is as follows: 


LOGUINS sists sas vcoti est conaek occa sine ceaseunas 82.62 19.70 
SqusT1l Ne sissies ee eadcsetwetieteceveueseoews 33215 1290 
Car (CHONE Oic:35 ns see susoud eines sec ne suws eaces S2.25 19.60 
Transportation delaySececccccccceccccecccccece| L4O.76 33250 
Miscellaneous delaySecccccccccccnsccercveccces g 9 40 
20.00 100.00 
Average cars loaded per shift per machines....es.secseoes 1 
Average tons raw coal loaded per shift per machine... ».e..e- L43 


Both the track-mounted mobile loading machine and pitecar loading sec~ 
tion are serviced by miles. In the loading-machine’ section one mule services . 
the loading machine and another mule transports one-car trips from the sec— _ 
tion to the slope parting, a distance of 1,250 foet at the time the mine was 
visited. A mule is used to service three pit-car loaders. <A main-line loco— 
motive transports:the trips to and from the slope parting and section side 
tracks. 
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_ The cars are transported up the slope to the tipple in trips of 10 by 
a 350~horsepower electric hoist. The cars pass over a crossover dump and 
are dumped singly on the tipple. 


The mine is ventilated by a >foot centrifugal fan driven by a 20- 


eo. 8 © © 8 © © @ os 


All power is purchased and is brought ‘Into thé mine over an armored 
cable in a borehole. The alternating ‘currént is 2,600 volts, 60-cycle, 3 
phase and is transformed by three 50=iv.-d. transformers to Wid-volts, 60~ 
cycle, }<-phase alternating current for usé on all mining equipment, includ~ 
ing loading and cutting machines, drills, and pumps, except haulage equip~ 
ment, which is operated by direct current. Portable electric drills are 
equipped with a fourth wire, which is grounded for safety. Direct current 
for electric haulage is generated by a 125-kilowatt motoregenerator set. 
The alternating current at the converting station in the mine is transformed 
from 2,600 volte -to 440 by two 75-kv.~a. ‘transformers. Alternating current 
is supplied to the electric motor on ‘the motor-generator set at 440 volts, 
and direct current is generated at 275 volts. 


Classification of labor employed during a 2hhour period follows: 
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Classifica On - 
Loading=machine crews: -- 
e Ye machinesesc,e,cceccccccesccsscccce ~~ 36 
1 machine... @ 0-0 °0'0 0°00 “0'e'e'e e's 0 0 o'0'e & 0'O 8 : 


1 MACHINE cwcecccccwcswvcccvesccnce 
Cuttingemachine. crewss. .- | 
3 MACHINESecccveccvvescesccecowes 
1/2. machines ccccsscvescsscccccees | 

.. Lotal. employees on mobile 
loading MAChANESscccsscecoees 


HE OV 
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Total employees on pit-car 
VOARGOIS 66K 66.5 66.6 S66 65 ee Seas 
Total employees chargeable 
to mobile loading machines 
and pit-car Loadersecececccce 


Other underground: 
Rope LideLscccvcccsevccccvsvescscccccce 


Main~line locomotive crewSee.-ccscccee 
Main~line track=layine cCrews....-ccse% 
1/ Pitecar loaders considered as hand~loading onto conveyors. 
2/ One crew cuts for pit~car loaders and track-mounted mobile loading 
machine, 
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. Classification Day shift Night shift? Total 
Other underground (Cont'd.): 


Ventilat lone cecccccscscccccscsvacce 
PUMPMAN wo cccccccccccsccccvcccveweses 
SLOPeManes seccvcccccescccccccscscces 
BlectriclansSeccessevvcccecvecescoses 
Machine repairmanececcccccsccccsecs 
Shotfirerecccvocsececssccccccesvcssce 
SUPCTVISiONs ceccccvvcccescccscsvece 
‘Total other underground...e.ce,s ae 
Notal undersround s<é 60.03 200s. pe 

Surface, including tipplee.ccwossee 
aes 


Total, underground and surface 


tt et eo 
Eo 
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summary for Average Vorking Day 


Mechanization of mine, percenteccccccvecverscescvecscsssvccceveces 100 
Average daily production, raw conl, tonSecccccecsevovcscevceccsccvecs 925 
Mobile loading machine, tonSecceccersccccces [te 
Track-mounted loading machines, tonS..scceeee 95 
PAt=CAay LOBULES <is'sic o:a6 é:0'slew 60:460.0's eee eweuew OS 


Number of mobile loading machinese.ccccecccccvecssescvvccsevevcce 5 
Number of mobile loading machine-shifts per dayscseccveccsecsccee 6 
Average number of men per unit per Shiftecccccccccccveccvcceseces 925 
Man-shifts per day on mobile loeding machineSececwrecccecesccccves 57 
Average tons per man per day on mobile. loading. machinges...cvccece 14.7 
Number Of pit—car LOACE|TS oo oo 0 0 6 0.0.0 0.0.0,0.0.0.0.0.0 0 0:0.0.0.0.800etweer cece enee. 3 


Number of pit-car loader—shifts per. AAayYiw.c 0.0.0.0.000.0.0.0.e0eweesccccece 


Average number of men per unit per SNifteccccccccwecccccccccsvces 5) 
Man-shifts per day on pit—car LlOaderseccc.ccrcccww ce cesescesvenvees 9 
Average tons per man per day on pit—car. Load erse.sccccccvccsccccs 98 
Man-shifts per day on mobile and pit—car loaderSecececcccccseccce 66 
Average tons per man per day on mechanized unitSeccceccsccecsvccs 14.0 
Total employees undergroundececcccscccscccecccccsvcacceveccecsees 87 
Average tons per day per man, underground...covcccccccccccnsccese 10.6 
Total employees, underground and BULIACEs sc eae coiasemaedeucseniecee le? 
Average tons per dav per man employed evevesecccccccccrccvseccvvcs {25 
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The stratum above the coal is draw slate averaging 18 inches in thick— 
ness, and this is overlain by a hard, sandy shale, which is the main roof. 
The bottom is a hard shale containing occasional rolls. _ 


$302 -~ 26 = 


Google 


"EE Sulw ye asn ul poyyaw Guluipn—‘*g asnBry 


Juawidojanap jo pouyaw SUUOOJ UI ee JO poyyaw 


9 ss0AdAU0d UIeYD 
a OI-~| -0€ 
BBHun soos sooo 
POHO0O olnoe O Om ln 


s0A9AU0D Yaq .9Z 


aq Aq uoneyodsues) jeod Jo JUaWAaSUeMe II}eEWaYIS 
q ~detkoz 
jaueg =i 

) > 

ac) 

yz 

suajuad € UO pajsod ealy x Z 

” iz 

= o 

ro < 

2 ss0A8AU0Z 

> 3 


Butydouay 
é payd0uey 


ose Oy een OC de oO a 


$13]U39 € UO pa}ysod eay 


adojs 


e@eee 
@eoeenvn0eeee0e000080 90 | 
@eses 0000000000 


sysod Ajayes : Cocce. 
Gareth sAk>a he PER 


Se Ne NANO Hee ANNO SV RA TRAV] 
Nga ee, BAX0OVes Datars ! \‘ Nols Pe in ee ey Ax VYVATTS 
Oe nas a ae Se eas AS 7. yn0 payiom Cee a ae ee C 
i Te a ae ee ears —- 
cata 2 


a” 


ajddry 


oogle 


— 


C 


LeC~ 7178. 


Operation of the mine is seasonal and production averages 1,000 tons in 
two shifts per day. The mine has two opernings ~ the haulageway, which is a 
16° slope 450 feet long (equipped with a belt conveyor), and a fan shaft, 
which is the return of the ventilation system. The slope is equipped with 
track for transporting supplies into the mine. Supplies are transported in 
cars in the main entries over track laid adjacent to the conveyor belt. A 
rubber~tired buggy is used to haul supplies to the faces. 


Minine Method 


A room-and~pillar panel system of mining is used. Wide rooms that aver- 
age 300 feet in length are driven from both entries of a pair of panel head- 
ings. The entries are driven 20 feet wide on 30- to 3>5>-foot centers and are 
approximately 1,000 feet long between main entries. Belt conveyors are in~ 
stalled on main entries, and the draw slate in these entries is taken down. 


Rooms range in width from 165 to 172 feet and are developed by driving 
five openings or necks 20 feet wide on 38foot centers for a distance of 18 
feet. Crosscuts are then driven to connect these necks, and the inby rib of 
the crosscut becomes the face of the room. When the face has been advanced 


s e@ © wie 
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precaution against squeezes. the roof of the open area is i le by 


. fF © @ 8 2. 8 


wooden posts set on 3-foot centers. (See fig. 6, Ae) 


All coal is hand~loaded onto chain-type conveyors. While rooms are 


to a conveyor belt in the haulageway. ' After the necks have been connected 
and the face formed, a conveyor approximately 145 feet long is installed 
along the face. The coal is discharged from this conveyor onto a room con- 


a Sn 


veyor, which transports the coal to the main belt cui ga The face con- 
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Two chain conveyors and one transfer conveyor are used in entry- 
development work. (Refer to fig. 6, C.) ‘The entrtes are usually advanced 200 
feet with the chain conveyors, and then these conveyors are dismantled and 
the belt conveyor is extended. 


All cutting is done in the middle band by means of a combination long- 
wall and shortwall mining machine equipped with a 6-foot cutter bar. 


The coal is drilled with a portable electric drill using "mole—foot" 
bits. The holes in room work are & to 10 feet apart in the lower bench and 
about 10 feet apart in the upper bench. In narrow work and development three 
holes are placed in the upper bench and four in the lower. All holes are 
charged with black blasting powder and fired by fuse after the men have left 
the mine. ae 


8302 e272 


Google 


IoC: 7178. 


| ‘The equipment for each room comprises a mining machine and an electric 
drill in addition to each ponveyors: : 


Four rooms are S-workea deine the production season, and two cuts per 
day are usually obtained in each room. The following men are assigned to 
each room units : 


1 face boss 

<© machinemen 

l supplyman 

15 coal loaders 
_2 drillers and muckers 


‘The labor employed in a 24-hour period is as follows: 


| First shor bag 
Classification shif Total 


Underground: cs _ 
Loaders On Walls.ccscccccccccsccccccces 6q 16 76 
‘Room supply menecccccccccscccscccccccce 4 ~ 4 
Machi nomens $is.ss:0 8<sescedesiee se esee cece 3 “ 16 
Development (cut and load).cccccccccces , P 5 10 
Face DOSSOS86 65 5.655556 bss oe eo Chowk es oo yy 
& 


Total men on mechanized UNLESs soe 


Other undergrounds © a 
Rope man: (supply HUGE) onacceadiceseasé 
BOLUMON 564 ws oss ss Oe kee beweseeeee 
MELOCCL ICL ANS s5040 5 6 se wise Swish ee kes ence 
General Supplies... ccccrcccccsecccscece 
BO CHIBON i 6-6-56-0 ew vibe ek Oe ee wed oedSbsees 
SUPOPVAsloOns scovccccescveccvccscccescsceses 


iz 
| 


Hilo 1! MNyUe 
Trrewi 
Fl ii 
Fn for 


Total other usdergrounds......cee. a: ee 2 
| —« Potal undergrounde.s.cccossccicccce oye 1-2 
Surface: 
" Mpple and surface plant....ccecceovece | _ 18 g 
» . Motel: surfaces. scswen dees vinwes ean See ae 


_ Coal produced on the second shift comes from development and that portion 
of the walls not loaded by the first shift. The third shift prepares the 
Walls for the first shift. 


Mechanization of mine, POTCONGs -crrvccccccsccncccccccsesseseseves LOO 
Average daily production from mechanized units, tons raw coal....1,000 
Number’of conveyor ini ts-o6.s 65 6o5..0's500bilo% 0.00 0804006 S0 babs sees 6 
Number of conveyor units per shift per day, developmont....ccecee dy 
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_ -Summary (Cont'd. ) 


Number of conveyor units per shift per day, Walls... -cecceeeee 5 


Total number of unit shifts per dayecccccccccccccccccecccccccee 9 
Average men per unit per Job be lee2 


Man—shifts per day on mechanized unitsecccccccccsecsccccescecee LID: 
Average tons per day per man on mechanized unitse.c.....cescccee aaa 
Total employees UNGETEZTOUNG es coccvccsccscvesccccccscccscessvscee 13 


Average tons per day per man underground...cecccccccsccsccvcvee- - le 

Total employees, surface and underground. cocccscoevcseccceccree 159 

Average tons per day per man employed..cecersscccecccvccecccese 6.30 
Mine 34 


This mine is developed for a long~face system of mining in a thin bed of 
low-ash, high~ ity coal. The bed ranges in thickness from 6 to 30 inches 
and averages 26 inches. The bed is clean and free from partings. The strata 
immediately above and below the coal are hard, sandy shales. In some areas 
of the mine a thin stratum of shale, commonly called draw slate, overlies the 
coal bed. Where the shale attains a thickness of 3 inches it is removed dur- 
ing mining operations. 


Mining Method ‘ 


The mine opening is a drift in the outcrop of the coal bed. A pair of 
main entries is driven through the center of the property. Oross entries — 
comprising two headings are turned at right angles to the main entries, both 
to the right and left at regular intervals. The cross entries are driven ‘to 
the boundaries of the property. 


The main or haulage entry is driven 10 to le feet wide, and the bottom 
is brushed the full width of the entry to a depth of 4 feet. The parallel 
entry or aircourse is driven 34 feet wide and is not brusheds a 15-foot 
pillar is left between the two entries. A pair of cross entries driven 34 
feet wide on 45~foot centers is turned about every 530 feet. Both entries 
are brushed in the bottom, 4 feet deep and 7 feet wide. The center of the 
—— is 12 feet from the block of coal to be extracted. (Refer to fig. . 
1, de | 


All development work, "down holes" and entries, is done on a continu- 
ous cycle, three shifts a day, 6 days a week. Cutting is done by means of 
shortwall mining machines. The coal is hand~loaded onto chain conveyors in 
down holes and the aircourse of the main entry. In the development of cross 
entries the coal is loaded directly into mine cars, as the entry is brushed 
after each cut to within approximately 5 feet of the face. 


Holes for brushing are drilled with a jackhammer drill, which receives 
its air supply from an electrically driven mine-car compressor. The holes 
are charged with 40 and 60 percent dynamite and fired by fuse and: detonators. 
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The panel of coal between pairs of cross entries averages 450 feet in 
width. The extraction of this block is begun by driving a cross room or 
"down hole® : oe feet wide ecross the block of coai. This down hole is start- 


e 8 «© + © » @ & 8 = 86 


" Cuttin tee <4 Cetere 2.3% 

The cut is made in the bottom of the bed by a ienewail mining machine 
equipped with a 6-foot cutter bar. The cutting crew consists of two men who 
work on the second shift. 


Drilling and Shooting’ 


A crew of three men also employed on the second shift drill the faces 
: of two walls with a porteble,. electric, auger~type drill. The holes are 
spaced on & to 10-foot centers in the center of the bed and are charged 
with one-half stick of pellet blasting powder and fired by. fuse. 


Moving Conveyor and Timbering 


After the face has been prepared, a crew of four men on the third shift 
moves the conveyors of two walls to within 3 feet of the face and places 
permanent posts back of the conveyors. The posts are set on 30-inch centers 
except that the row immediately adjacent and outby the conveyor, which is 
set on 15-inch centers or closer, as conditions require. — 


Loading 


At the tine the mine was visited the coal was hand-loaded onto shea: 
conveyors by a crew of 18 men working on two walls. During the loading 
operation the loaders set temporary safety posts on 4-foot centers between 
the conveyor and the face. 


Each wall is equipped with two chain conveyors, each approximately 235 
feet long. The tail pieces are placed within a foot or two of each other, 
and the coal moves in opposite directions, discharging into cars on the cros: 
entires. (Refer to fig. 7, Be) An average cut produces 80 to 90 cars, each 
having a capacity of 1.5 tons. Successive cuts are loaded from the wall, anc 
the face is advanced until the posts in the mined-out area indicate that the 
Weight of the overburden is becoming excessive. It is usually possible to 
advance the wall 20 to 25 cuts before the face must be abandoned. When this 
occurs a 10-foot pillar is aad and a new down hole is aotouepet for anothe: 
wall. 


While éutting operations are.in progress eas. men erect, a double rock~ 


* filled crib, 6 by 6 feet, on each side of the haulageway. ‘The crib is built 


of We by 6-Anch by 6-foot softwood, and the double crib is capped by 
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by 6-inch by 12-foot timbers. These cribs are built 14 inches from the edge 
of the brushing. Where necessary, the roof of the havlageway is timbered 
with 6 by &inch by 12-foot timbers set on the cribs. 


Haulage 


The track is 42-inch gage and is constructed with 40~pound rail in main 
entries and 30~ to 35—pound rail in cross entries. All track is laid on + 
by 10-inch by 6-foot.hewed oak ties ballasted with mine refuse. Steel ties 
are used in advancing headings. 


Four electric trolley locomotives (three 6-ton and one ton) ‘transport 
the coal 2-1/2 miles from the working places to the tipple. A trip usually 
consists of 16 cars. The mine is equipped with 144 steel drop-bottom cars. 
Eight cars are usually. assigned to each conveyor or side of a wall. At the . 
Walls the cars pass by gravity under the loading head of the conveyor, and 
approximately 415 tons of raw coal is transported per day..--- 


- ° 
. . * . 


Ventilation 


structed of rock, and these are plastered with a mixture of clay and cement. 


ee ee ee * 


Preparation | - - » seen 


The coal is sized; the plus~3-inch is:cleaned by hand—picking and the 
ninus-3~-inch is cleaned in the working. 


Mine employees chargeable to mechanized production for a 24~hour period 
are listed in the following table. Where employees handle coal from both 
hand--loading and mechanized sections, the number charged to mechanized pro— 
duction is prorated according to the ratio of the mechanized production to 
the total output of the mine. LEighty-one and eight-—tenths percent of the 
production is mechanically loaded. SS; 


wa 
assification .._.....--::- ‘| ghift | shift | shif Tote 
Walls: ee aaiaaets & alge Fe | 
Loaders, 1 ie esea se esenel 


.- *@ « @ * 


eo ee © * 


tr ft 3 


Car tYAMMET. ccccecccccyeessscvessocscece a 
Machinemen and scrapersa.cccccccccccccee | 
Cridmen..cescrccccccccaccccccscdcecoeces | 
Drlllerseccccccccecovcescccccvcecssccece | | 
ShotLirers...cccsscecesecccccccsccsscese | 
| 


Push—up MOD 66 66:6 5.65.50 'p.owisssbs Saws ewe newer 
e - 


S CCOOHC HSC CEO HHP CLES EC CER EOS OC LOSER 


FREE EraAOo 
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~—___ Ghassificet 9 - "shift | shift | shift 
Development — 4 down holes andj] entry: °° .[ | | 
Machinemen (also loaders)...sccscccccccve 10 10 ; 
Cat’ CPIMMGTSékisss- ccs ss sen euwnseueexseeces 
Underground employees Chargeable to 1. 
mechanized UNL tS. secccccececcoseccceccece ote Saceel = 
Other underground: . : ‘et : 
Motormen Sn ee SniGac (ace auscecin coeur 8 2 : 1 } 
Trackmen, wiremen, and bondersee..cerecce 2 2: 
Timbermen, bratticemen, and pumperse..... 4 1 | 1 
Mlectriclandecsseswsvese signees soe eocuas 2 aa 


Sup EP V1 61 Osis w.s:cesscien og ancieasceteuiaas 


Total other undergrounds...csccccsce 18 @ 3 
Other underground chargeable to mechan 
4zed DEOGUC tl ONs.ssccassedcctsatees ede sews - 


Total underground chargeable to a 
mechanized productioneccesccccescccce 

Surfaces 

- Shopmen.and mechanics..cwccscccssccscacece 

DANGHOLY CF 6s'ss.siaw 6045 65.50s sb owes peasseen 

DALPOLONGMs.6.bs.sccotwewse Gees cose mawseleses 

Weighmen and foremenscecccccccccccsccccce 


DOCG lL o56:6 6 aus osw.Srsie hooks Sha Wl 4a eee eee 


Total surface employees chargeable re 
to méchanized production......ceeees 


oH 


' Total employees chargeable to © 


necoan od. Oroau pOLle ese a@ge ©8090 e@ 
Summary 


Mechanization of mine, DSPESA sa ciseuacswoneaeseoaiendeeoecenmcenete 
Average daily production from mechanized units, raw coal, tonSeccecce 
Average daily production from mechanized units,.walls, raw coal, tons 
Average daily production from mechanized units, development, raw: coal 

CONGe cc ccsaccccrecacscsecssresecccsvcncccccerscesereccosascsonses 
Number of conveyor UNAS Wall Gecceeds Scenes tceaeaieiidcusiewes oorasies 
Number of conveyor units, development...c-ceccceccccvcndccvccevccccce 
Average conveyor shifts POY’ Gay, Wall Geo aa.s 6 b.ors 55 66:0 ees vib wseealeeewias 
Average conveyor shifts per day, . development. cocccccvcccccccveserecses 
Total conveyor shifts per dayccsccccececerccceeceaeccecrecaccceyevece 
Man~shifts per day on mechanized units, walls..ceccccecccccecyccccces 
Man~shifts per day on mechanized units, CevelopMentecccescceeesccvcvece 
Total mam-shifts per day on MEChanized Units. sseocccccvccccccccccccvces 
Average men per unit per shift, WALL Sic cece cepa sews cee goere ees aces 
Average men per unit per shift, developmont..-cceccccegeccccccgeccocs 
Average men per wit per shift, Walls and developmenteccccccecccccsce 

hift, wall 


-_ @ © © + 8 


port the coal. 
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Total 


oh 
l2 
6 


S168 


338 
232 


106 — 


L/ A wall is considered a unit, although two conveyors are used to trans- 
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| Summary (Cont'd. ) 

Average tons per man per shift, development....-ccecccccccecccens 2.94 
Average tons per man per shift, walls and developmente....-secccee 4.39 
Total employees underground chargeable to mechanized production... 99 
Average tons per man per shift underground..cccrcccccccccccccccnce 3042. 
Total employees, surface and underground, chargeable to mechanized 

PTOAUCELIONs cc cccccccccccccccccccsccvesccscccsvecsccscessccsoe LIO | 
Average tons per man per shift, all employees... scccccccccccccecs 3008 


GENERAL DTSevsste 


Mining operations were conducted on more than one shift in all the mines 
described. There are advantages to loading coal mechanically on more than 
one shift, but proper precautions should be taken to preserve the safety - 2 
operations. oe 


The investment required to equip a mine for mechanical mining is great 
and where the daily output can be produced over two or more shifts by the 
same equipment a smaller capital charge per ton will result. 


Rapid extraction from a given area due to multiple shifting should re- 
sult in greater recovery, that is, in conservation of coal resources. Roof 
conditions are likely to cause less trouble when extraction is accelerated, 
as the coal is removed before the full effects of roof action are operative. 
The rapid development of fresh faces of the coal bed, however, increases the ° 
hazard due to accumulation of dust and the increased bleeding of inflammable 
gas into the working places. Mines considered nongaseous under hand~loading 
methods because of slow advance of the working faces may produce gas in ~~ 
dangerous quantities under the rapid advance of mechanized operations. This 
hazard should be recognized and proper precautions taken to safeguard the . 
mene It is important that the same amount of supervision should be given on 
all shifts. All working places should be adequately rock~dusted. 


At four of the mines described, where the coal is loaded by mobile oan 
ing machines, water is used on the cutter bar of mining machines to Ley the 
dust, and usually sprinkling is practiced during loading. 


Systematic timbering is done in all mines, and the coal is broken by 


permissible explosives in all working places of two mines and in one section 


of another where shots are fired on shift. At one mine Cardox is used to 
break down the coal. - | | 


Black pellet siadae is used for preacine down the coal at some ninee: 
but this is done by shotfirers after the men have left the mine, except at . 
one operation where the shots are fired as the men aré leaving the mine. The ' 
use of black powder in coal mines when men are in the mine is discussed. in . 
Bureau of Mines Safety Board Decisions 2 and le. 


5/ Recommendations of the United States Bureau of Mines on Certain aaron 
of Safety as of October 1, 1936: Bureau of Mines Inf. Circ. 6946, June . 
1937, ppe 67 and 19~22. 
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At one mine an automatic derail is used at ee MOR of the enope as & 
‘safeguard ‘against Tunawey trips. | a 

A ‘commendabie safety device is an electrical. re enteh placed at 
the hoisting sigridl ‘of a shaft mine. If a car does not:seat properly on 
the Cage, or if an empty car does not aed ‘when pushed off by a loaded car 


& etary @ @ 


Hand—held, alternating~current, electric auger drills used for drill-— 
ing the coal face at one mine are grounded by a fourth wire. This ground— 
ing of alternating~current machines is commendable and should be gencrally 
practiced. 


Worked~out panels are permanently sealed at one mine. This practice 
Obviates the necessity of venti tatsne large, worked~out areas and simplifies 
the ventilating systems 


EXPLANATION OF GRAPHS 


Table 1 summarizes performance at the mines where mobile loading ma- 
chines are used. 


The data in Progress ee 1 and 2 and in the present report were 
used in preparing the graphs. The curves are interesting and show trends 
that may be verified by further investigation. © 


Figure 8 is a curve showing the weighted average of the operating per— 
formance at 28 mines and indicates the rapid rate at which the tonnage out— 
put per loading machine per shift increases with increased thickness of the 
coal bed. The limiting points of this variation have not been determined. 


Paints 9 feet~197 tons and 9 feet-682 tons are in the same mine. The 
lower point represents the performance of loading machines with a rated 
Capacity of 2 tons per minute. ‘These machines are working in entries 14 
feet wide, and the coal is loaded into cars that have a capacity of 2.86 tons 
_ The delays average 16 percent of the total working time. The higher point, 

' which is near the weighted-average curve for a bed 9 feet thick, represents 
the performance of loading machines with a rated capacity of 4 tons per 
minute. The coal is loaded from rooms 24 feet wide into shuttle cars of 
fel2 tons capacity. The average delays are 9 percent of the total working 
time. The influence of size of cars, capacity of machines, and width of 
working places is shown by this exemple. 


Points 10 feet-380 tons end 12 feet~360 tons represent the performance 
of loading machines that have a rated capacity of 3.5 tons and 3.0 tons per 
minute, respectively... The machines are operating under adverse physical 
conditions of excessive grades, and production of both mines is below the 
average. These grades result in slower trarmining and longer time for car 
‘change, and ‘other traneportation problems. The influence of physical con- 
ditions on operating performance is illustrated. 
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4 
THICKNESS OF COAL, FEET 


Figure 8.—Relation of thickness of coal to tons per loading- 
machine shift. 
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Point 6 feet~-514 tons, which is above the weighted average, is at a mine 
where the coal is loaded into cars having a capacity of 5.8 tons by a loading 
machine with a rated capacity of 3 tons per minute. The loading time at this 
mine is a high percentage (58.7) of the total time. A short car~change dist~ 
ance is maintained, which results in quick car changes. An average of 16.6 
percent of the time is spent in changing cars. Transportation delays were 
14.6 percent of the total time. The high loading rate is the result of plan-~ 
ning and coordination of all phases of the mining cycle. 


Point 3.5 feet-125 tons, which is also above the average curve, is at a 
mine where the coal is loaded onto a room conveyor by a loading machine hav~ 
ing a rated capacity of 0.75 ton per minute. The flow of coal from working 
place to tipple is accomplished by conveyors, and only 6.2 percent of the 
working time is lost because of aback Aa a delays. 


Figure 9 is the weighted average curve of the number of men employed 
per loading unit plotted against the tons produced per loading machine per 
shift. The men assigned to a loading machine include loading~machine 
operators, cutting~machine men, drillers, shooters, face men, timbermen, and 
transportation men. The number of men per machine ranges from 6.5 to 18 at 
the mines studied. Physical conditions in and surrounding the bed and system 
of gathering affect the number of men employed per loading unit. Where the 
roof requires close timbering, additional timbermen and facemen are required 
so that mining operations can be conducted safely. .The duty of these men is 
to maintain the working place in safe condition and without loss of time to 
the loading machine. 


Point 213 tons-17 men, which is 5.5 men above the average, represents 
the condition at a mine where a thick middle band is cut, and additional men 
are required to remove these BOCE. cuttings betore: the. aries pane is pre~ 
pared for lpading. bt Cee ee 


Point 555 tons-9: men; which is 545: men’ ‘below. the: average, repnaueite a 
mine where the coal is loaded onto conveyors and physical ‘conditions surround-- 
ing the bed are such that no regular timbermen are uséd ‘with the individual 
loading machines. The use of conveyors obviates gathéring~transportation men. 


In figure 10, curve A is based upon the weighted average of men charged 
to mobile loading units. This curve indicate that the ‘number of men charge 
able to mechanized units increases with increased daily production, but that 
the number of men decreases from 54 per 1,000 tons for’ production up to 1,000 
tons per day to 35 per 1,000 tons for production between 4,000 to 5,000 tons 
per day. -‘The number of men chargeable to mobile: loading units at the mines 
included in this report ranges from 28.6 minimum to a maximum of 70 per 1,000 
tons production. The minimum number of men emplpyed per: 1,000 tons is at a 
mine where roof conditions are excellent. and the: loading’ time is a high per- 
centage of the total time. The maximum point is: at a mine where adverse | 
physical conditions, irregular thickness of the bed, and the presence of a 
variable middle band have a limiting effect on ‘the nonatne: machine. 


Curve B, figure 10, is based upon the weighted average of total. employees 
underground chargeable to mechanized procnetees oe mobile seen ts machines. 
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Figure 9.—Number of men per loading unit per shift and tons per loading- 
machine shift. 
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Rise in daily production necessitates an increase in the number of men for 
transportation, ventilation, and mine and equipment maintenance. The number 
of men declines‘from 84 per 1,000 tons for a daily production up to 1,000 
tons per day, to 50 men per 1,000 tons in mines producing 4,000 to 5,000 tons 
per day. Total underground employees include those chargeable to mechanized 
units; thus, the average number of underground employees, exclusive of those 
on mechanized units, is 30 per 1,000 tons for the first 1,000 tons per day 
and 15 per 1,000 tons for 4,000 to 5,000 tons per day. The minimum number of 
men, exclusive of men in mechanized units, used at the mines included in this 
report is 1l.e2 per 1,000 tons daily production. Physical conditions in and 
surrounding the bed at this mine are excellent, and few men are required to 
maintain entries and haulageways. <A large daily output is made possible by a 
high percentage of loading time with a small number of loading machines. The 
maximum of 45.5 men per 1,000 tons, exclusive of men in mechanized units, is 
at a mine where maintenance of roof and track in haulageway.s is more than nor~ 
mal for the output of the loading machines. - s = 


. * 8 © » @ &© «6 


ground: and ‘surface. This curve indicates that the number of men declines from 
120 employees per 1,000 tons for a daily production up to 1,000 tons, to [0 per 
1,000 tons for an output of 4,000 to 5,000 tons per day. The number of sur— 
face employees depends upon conditions, especially whether the mine is equip- 
ped with a cleaning plant. The average number of surface employees ranges 
from a minimum of 20 to a maximum of 36 employees per 1,000 tons. At the 
mines described in this report the maximum number of surface men employed 

per’ 1,000 tons was 47.3. This mine is not equipped with a washery, and a 
large mumber of slate pickers are employed in the preparation plant. The 
minimum number of men employed per 1,000 tons was 12.7 at a mine where the 
coal was comparatively free from impurities. The number of men employed on 
the surface was a minimum for the high daily production. 


Table 2 is the summary of performance at the mines investigated in this 
study where the coal is loaded onto conveyors. The effect of thickness of 
the coal bed on output per wall-conveyor shift and tons per men on conveyor 
units is shown by comparing items 10, 11, and 13 at mines 33 and 34. ‘The 
importance of proper balance between development and face work is also shown 
by comparing the average of total production per conveyor unit shift, item 10. 
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TABLE 2.— Summary of performance of conyeyors 


[tem 
Description of mechanizations 

Be Cutting machines, tyPeee e 

b. Loading machines, typéee.. 


Location of mine. ..ccccevcesccs 
Percent of mine mechanized..... 
Average daily production from 
mechanized units, tonses..-e- 
Thickness and dip of coal bed.. 
Number and hours of shift in 
MLN ig 66 Ss -05 6 W.0 Ssse ed's Sra 4 GRO ee Ss 
Number and hours of shift in 
Plpplesceccsccccvcccsccccvece 


Number of conveyor unitsececse. 
Number of conveyor-—unit shifts 
PET AaVocccccccccccsecscseces 
Average production per conveyor 
unit per shifte...cccccccesee 
Average number of men per unit 
per SHUT Cis eee cues wo eescacce 
Man~shifts per day on mechan- 
LZEd UNITSeccrcccccccccsccces 
Average tons per man per day 
On mechanized unitse.ccccceee 
Total nember of employees 
UNGEL ZONA ce cecccccccvcccsccece 
Averase tons per day per man 
under sr 
Total munber of employees, sur- 
face and uriorgroundecccrccece 
Average tons per day per man 
OMploy ade cceyeecvcvcsccrscccscce 
Average tons of coal produced 
per pound of explosives..eece 
Average tons of coal produced 
per PrODucssececesveccccsrcecocece 
Total power consumed per ton 
of coal, 


‘OLURetGee a a i St a 


ki. ~NhYe @rceocevevesce 


ONSeccecoevvcee 


1/ Not availabie 
2/ 4.35 tons per “erib timber. 
3/ Estimated total, including 96 houses and store, 11.8 kwe~hr. per ton. 
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Longwall, shortwall 
Hand~loading onto 
conveyors 
Arkansas 
100 
Walls Dev. Total 
12 8S 1,000 
6 inches, 2-1/2percent 
2 f~hour 
1 « fehour 


Mi 


D 
182 
20 
100 


Jel2 


Bel 


y 
22 

205 
10 

5.8 
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“onveyors 


Longwall 
Handeloading onto 
conveyors 
Alabama 
82 
Walls Deve Total 
232 106 338 
26 inches, irregular 
2 ~ f~hour 
lL ~ 7-hour 
Walls Deve Total 
2 5 nah 
2 12 14 
116 SS ou. 
20.5 320 5.5 
UL 36 77 
5s67 2095 39 
99 
3e4t 
110 
300; 
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Thickness of the coal bed has an important influence upon output of the 
loading machine. Figure 8 indicates that the rated capacity of the loading 
machine is rapidly approached with increased thickness of the bed. Larger 
tonnages per cut from thicker beds result in fewer place changes, and more 
time is made available for loading. There is also more coal per linear foot 
of face, and the time required for Mequirming" or Joapiiailaniaias the machines is 
lessened. ee 


The results of the additional studies of ‘i mines in this report made 
since the first two investigations were begun 3 years ago indicate that in 
this interval there has been developed a marked-increase in efficiency in 
hendling mobile loading machines, better face: preparation and coordination of 
transportation, with the resultant greater output per man on mechanized unit. 
At the time Progress Reports 1 and 2 were made the average ‘number of men 
chargeable to mechanized units was 60 per 1,000 tons daily production. This 
average has been reduced to 54 men per day for outputs up to 1,000 ‘tons and 
35 men per 1,000 tons for outputs of 4,000 to 5,000 tons ad day 


An advantage is indicated for loading coal by mobile loading machines 
onto conveyors in moderately thin beds where roof conditions do not require 
excessive timbering. This practice allows cars to be loaded in trips on a 
brushed entry. Thus, larger cars can be used than is possible if cars were 
taken into rooms for loading; or a number of small cars can be loaded as a 
unit, and the time lost changing a large number of individual - small cars is 
reduced. The use of a hopper at the inby end of tthe conveyor, such as that 
used at mine 30 in ‘the conveyor section, reduces spillage at the loading point 
and lessens the amount of coal that\must be cleaned up by hand. ‘The use of 
this hopper also increases the area into which the rear conveyor of the load 
ing machine discharges the coal, thus increasing effective loading time and 
decreasing the time lost in menouyertne the rear conveyor of the loading mar- 
chine over an exact location. .... ' 

The atmosphere in the working place is freer ‘from dust where water is 
used on the coal during cutting and loading. This practice not only reduces 
the dust hazard but should increase. — workers! efficiency. 


The study thus far indicates that mobile loading machines are best suited 
to comparatively level beds with favorable physical conditions. Fragile roof 
that requires excessive timbering usually results in a slower rate of loading 
and also reduces the tons per man because of the additional men Eequated with 
each crew to maintain the working place in safe candi tion. — 


Conveyors are ‘adapted to working thin beds, especially in mines fie ts a 
longwall or long~face system of mining. To obtain maximum tonnage per man, 
enough entry development should be maintained to permit a high proportion of 
production from walls. There should be proper balance between wall and 
development tonnage. | -_ | 
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The advisability of working a mine two shifts a day to obtain optimum 
results is recognized. for safety of operation, however, the same quantity 
end quality of supervision should be given on all shifts. The third shift 
should be used for maintenance of equipment, track extension, timbering, 
extension of ventilating circuits, and general mine maintenance. The rapid 
advance of working places that results from mechanized mining on two shifts 
allows little time during the production shifts for permanent mine mainte~- 
nance. This work can be dons more efficienfly and economically on the third 


shift. 
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